Background {#Sec1}
==========

In 2012, there were 84.9 million unplanned pregnancies worldwide, with half of these ending in abortion \[[@CR1]\]. Unplanned pregnancy can negatively affect both mothers' and infants' health \[[@CR2]\]. Recent evidence suggests that women with unplanned pregnancies may defer receiving prenatal care, face higher risk of preterm delivery and suffer more obstetric complications \[[@CR3]--[@CR5]\]. In addition, infants born following unplanned pregnancies are more likely to suffer from congenital deformities and are at higher risk of not receiving good prenatal care and not being breastfed \[[@CR3], [@CR6]\]. Their birth weight may also be lower than that of planned new-born babies \[[@CR7]\].

'Unplanned pregnancy' and 'unintended pregnancy' are used interchangeably in the literature, and measures of this outcome vary across studies. For example, several studies have used an item that simply asked participants whether their pregnancy was planned or unplanned (intended or unintended). However, research in the United States has estimated the ratio of unintended pregnancies using a timing-based measure from the National Survey of Family Growth, and United Kingdom-based research has estimated the proportion of unplanned pregnancies using the London Measure of Unplanned Pregnancy \[[@CR8]--[@CR10]\]. Because of these differences, direct comparison of the results of published studies is challenging.

To date, there has been little agreement regarding what a 'planned' or 'unplanned' pregnancy is or how pregnancy intention should be measured and interpreted \[[@CR11]--[@CR14]\]. Previous research has established that operationalising pregnancy intention as a dichotomous variable may be insufficient to assess a woman's intention regarding pregnancy \[[@CR11]\]. Data from several sources have indicted an incongruence between a pregnant woman's intention and feelings about the current pregnancy \[[@CR15]--[@CR18]\] for example, Trussell et al. highlighted that most women who experienced a pregnancy because of contraceptive failure felt happy or very happy about it \[[@CR15]\]. Several lines of evidence have also suggested that women often profess happiness about pregnancies classified as unplanned \[[@CR9], [@CR19]\].

Nevertheless, numerous studies have found unplanned pregnancy to be associated with the same key factors: Specifically, these are maternal age \[[@CR20]--[@CR27]\], paternal age \[[@CR23]\], low educational attainment \[[@CR20]--[@CR23], [@CR25], [@CR26]\], low socioeconomic status \[[@CR22], [@CR23], [@CR25]\], pregnancy history \[[@CR21]--[@CR26]\], employment status \[[@CR22], [@CR25]\], smoking status \[[@CR20], [@CR21], [@CR26], [@CR28], [@CR29]\], alcohol consumption \[[@CR21], [@CR26]\], drug use \[[@CR20], [@CR21], [@CR26]\], healthy behaviours \[[@CR28]\] and depression \[[@CR20], [@CR23]\]. In particular, data from the third National Survey of Sexual Attitudes and Lifestyles \[[@CR20]\] in Britain showed that nearly half of unplanned pregnancies (45.2%) occurred among participants aged 16--19 years. Reproductive health items (i.e. having first intercourse at age 16 years or younger, non-use of contraception at first sex), low educational level, harmful health behaviours (i.e. drug use, current smoking) and current depression were also found to be positively correlated with unplanned pregnancy in that study. An analysis of the 2014 Ghana Demographic and Health Survey reported other factors associated with unplanned pregnancy, including the number of pregnancies, contraception use, marital status, socioeconomic status and occupational status \[[@CR22]\].

Published data on unplanned pregnancy in Japan are scarce. A study in Yamagata, Japan, found the prevalence of unplanned pregnancy to be 46.2% and reported associations between unplanned pregnancy and maternal age, age at initiation of sexual intercourse, age at first marriage and spousal age difference \[[@CR30]\]. However, these results were based on data from approximately 20 years ago and were obtained from participants in cervical and breast cancer screenings. Recently, another article reported that Japanese women still used effective contraceptive methods such as oral contraceptive pills (OCPs) relatively infrequently \[[@CR31]\], but no single study has investigated how this affects the rate of unplanned pregnancies. Additionally, to our knowledge, no studies have specifically examined the effects of unplanned pregnancy on individuals and society in Japan.

Preventing unplanned pregnancies and improving maternal health care services are crucial for reducing maternal deaths, which is part of Sustainable Development Goal 3: 'Reducing the global maternal mortality rate to less than 70 per 100,000 births' by 2030 \[[@CR32]\]. Drawing data from a community-based prospective cohort study, we investigated the prevalence of unplanned pregnancy and associated factors among women living in a rural area of Japan. The study aimed to contribute to the nascent body of research on unplanned pregnancy in Japan and to provide fresh insight into this major reproductive health issue to assist in the development of effective strategies for reducing the number of unplanned conceptions.

Methods {#Sec2}
=======

The data used in this study were drawn from Project Koshu, which is an ongoing prospective cohort study for which recruitment began in 1988. Koshu City is a rural area in Yamanashi Prefecture, Japan, with a population of 32,188 people as of 1 October 2014, which represents about 3.8% of the total population of Yamanashi Prefecture (840,139). Expectant mothers were enrolled in Project Koshu at the Koshu City Office.

All participants were informed in writing of the aim of Project Koshu. They then provided their data from the Maternal and Child Health (MCH) Handbook of Japan, along with their signatures. Participation was voluntary. We analysed the data anonymously. This study was approved by the Ethics Review Board of the School of Medicine, University of Yamanashi (approval number: 1398) in accordance with the provisions of the Declaration of Helsinki and the 'Guidelines Concerning Epidemiological Research' of Japan. A detailed description of the project has been published elsewhere \[[@CR33]--[@CR35]\].

The Strengthening the Reporting of Observational Studies in Epidemiology guidelines \[[@CR36]\] were used to ensure appropriate reporting of our study's design, conduct and findings (Supplementary Material [1](#MOESM1){ref-type="media"}). In the present study, we analysed cross-sectional data on pregnant women participating in Project Koshu from 2011 to 2016. All variables were obtained through a self-report questionnaire included in the MCH Handbook. The MCH Handbook is a national programme in Japan that involves a 49-page booklet in which pregnancy, delivery, child development and health care information is recorded to inform all health care workers and other relevant service providers \[[@CR37]\].

Outcome and exposures {#Sec3}
---------------------

Pregnancy intention, which was the primary outcome of our research, was assessed with the question 'Is this pregnancy planned?' The response options were: (1) *yes*; (2) *no* and (3) *I cannot say either way*. We categorized this outcome as a dichotomous variable: If a participant answered *yes*, her pregnancy was considered planned; if she chose response (2) or (3), the pregnancy was considered unplanned.

Despite the lack of a generally accepted definition of pregnancy intention, there is no doubt about the detrimental effects of unplanned pregnancy on maternal and child health. Thus, to avoid inadvertently omitting any such vulnerable pregnancies, we kept respondents who said *I cannot say either way* in the analysis, classifying them as having unplanned pregnancies.

There were certainly drawbacks to this proposed definition. First, it would have been desirable to have further empirical justification for including the pregnancies of participants who felt unsure about whether the pregnancy was planned in the group of unplanned pregnancies, but the data required for this were not available in our study. Additionally, our use of a single item to assess pregnancy intention was potentially problematic. To address this potential problem, we used a statistical method to assess the robustness of our results, as described in the following subsection.

The independent variables, chosen on the basis of a review of the relevant literature, were maternal age, paternal age, family structure, number of pregnancies (defined as the number of previous pregnancies + 1), maternal employment status, smoking status, drinking status, having a balanced diet and currently being depressed. These covariates were obtained through the self-report questionnaire included in the MCH Handbook. The categorization of all covariates is shown in Table [1](#Tab1){ref-type="table"}. Table 1Prevalence of unplanned pregnancy and baseline characteristics among 932 participants, 2011--2016Mean ± standard deviation or number (%) Maternal age, years31.3 ± 5.2 Paternal age, years33.4 ± 6.3**Pregnancy intention** Planned550 (59.0) Unplanned382 (41.0)**Family structure** Nuclear family620 (66.5) Extended family286 (30.7) Other26 (2.8)**Number of pregnancies** 1--2633 (67.9)  ≥ 3299 (32.1)**Employment status** Employed639 (68.6) Unemployed293 (31.4)**Smoking status** Never smoked647 (69.4) Ex-smoker244 (26.2) Current smoker41 (4.4)**Drinking status** Never drank479 (51.4) Ex-drinker412 (44.2) Current drinker41 (4.4)**Balanced diet** No431 (46.2) Yes501 (53.8)**Currently depressed** No519 (55.7) Yes413 (44.3)

Statistical analysis {#Sec4}
--------------------

The associations between unplanned pregnancy and the above factors were first investigated with univariate logistic regression and then with multivariate logistic models fitted using a stepwise approach \[[@CR38]\]. For each categorical variable except for having a balanced diet, we chose the normative group as the reference category (i.e. nuclear family, number of pregnancies ≤2, employed status, never smoked, never drank, not currently depressed). For balanced diet, we selected not having a balanced diet as the reference category because we wanted to compare women with a healthy lifestyle with those who did not have a healthy lifestyle to observe any differences in terms of planned/unplanned pregnancy status. We measured the impact of multicollinearity among the independent variables in our regression model using the variance inflation factor (VIF), with a cutoff of 5 (i.e. VIF \> 5 was taken to indicate high multicollinearity) \[[@CR39]\].

We also conducted sensitivity analyses to explore the uncertainty regarding using a single item to measure pregnancy intention. This method has been described as particularly useful in investigating "the robustness of an assessment by examining the extent to which results are affected by changes in methods, models, values of unmeasured variables, or assumptions" \[[@CR40]\]. The findings in terms of the risk factors for unplanned pregnancy were expected to be consistent under different definitions of the outcome, which would indicate that our results were robust and that the original definition of unplanned pregnancy reflected the condition of interest well \[[@CR41]\].

In the sensitivity analyses, we therefore introduced a second definition of the outcome by considering responses to an additional question, which asked about the participant's feeling about the pregnancy (Question 2, five answer options; Supplementary Material [2](#MOESM2){ref-type="media"}). This additional variable was included on the basis of previous studies that have shown a lack of congruence between pregnancy intention and feeling about the pregnancy (i.e. women often feel happy about the pregnancy classified as unplanned) \[[@CR9], [@CR19]\]. Specifically, in this definition of an unplanned pregnancy, a pregnancy was considered planned if a participant reported that it was planned (i.e. answered *yes* when asked 'Is this pregnancy planned?') and felt happy about the pregnancy; otherwise, the pregnancy was considered unplanned (i.e. the participant reported that the pregnancy was unplanned or did not feel happy about the pregnancy).

The data are presented as crude and adjusted odds ratios (ORs) with 95% confidence intervals (CIs). A *p*-value of \< 0.05 was considered statistically significant. All analyses were performed using R software, Version 3.6.0 (2019-04-26).

Results {#Sec5}
=======

Table [1](#Tab1){ref-type="table"} shows the overall characteristics of the 932 pregnant women who completed the questionnaire when they registered their pregnancies at the City Office in Koshu City, Yamanashi Prefecture, Japan, from 2011 to 2016. The mean age of participating women was 31.3 years and that of their partners was 33.4 years. Few women (2.8%) reported that their family structure was 'other' (i.e. something other than a nuclear or extended family). Approximately two-thirds of the participants had been pregnant once or twice (including the current pregnancy), and 68.6% were employed. The majority of the respondents reported healthy lifestyle behaviours, including never smoking (69.4%), never consuming alcohol (51.4%) and having a balanced diet (53.8%). However, 413 women (44.3%) reported that they were currently experiencing depressed mood.

In response to the question, 'Is this pregnancy planned?', 59% of the participants chose *yes*. This meant that 41% of the pregnancies were unplanned (Table [1](#Tab1){ref-type="table"}). In addition, most of the women (85%) felt happy about being pregnant; only 1.2% selected *do not feel anything*, and 35 participants (3.8%) reported their feelings as *other* (Supplementary Material [2](#MOESM2){ref-type="media"}).

The associations between pregnancy intention and the independent variables were tested using logistic regression analyses. We found no evidence of multicollinearity among the predictors: All VIF values were around 1, except for the values for maternal age and paternal age, which were 2.16 and 2.04, respectively (Supplementary Material [3](#MOESM3){ref-type="media"}). Table [2](#Tab2){ref-type="table"} shows that, in the univariate analyses, there were significant associations between unplanned pregnancy and younger maternal age, paternal age, 'other' family structure, three or more pregnancies and currently smoking. Having a balanced diet and currently being depressed were also independent predictors of unplanned pregnancy. We did not find any statistically significant associations between pregnancy intention and women's employment or drinking status. The multivariable model fitted using a stepwise approach showed that younger maternal age, 'other' family structure, three or more pregnancies, currently smoking, having a balanced diet and currently being depressed were factors associated with unplanned pregnancy. These results are summarised in Table [2](#Tab2){ref-type="table"}. Table 2Risk factors for unplanned pregnancy among Japanese mothersCrude analysis\
OR (95% CI)*p*-valueMultivariable analysis\
OR (95% CI)*p*-value**Maternal age**  + 1 year0.95 (0.93--0.97)\<  0.0010.94 (0.92--0.97)\<  0.001**Paternal age**  + 1 year0.96 (0.94--0.98)\<  0.001----**Family structure** Nuclear familyRef--Ref-- Extended family1.11 (0.84--1.48)0.461.01 (0.75--1.37)0.93 Other3.47 (1.48--8.10)0.0042.76 (1.12--6.76)0.027**Number of pregnancies** 1--2Ref--Ref--  ≥ 31.71 (1.29--2.25)\<  0.0012.26 (1.66--3.08)\<  0.001**Employment status** EmployedRef------ Unemployed1.08 (0.82--1.43)0.58**Smoking status** Never smokedRef--Ref-- Ex-smoker1.13 (0.84--1.53)0.411.06 (0.77--1.45)0.72 Current smoker3.81 (1.91--7.61)\<  0.0012.60 (1.26--5.35)0.01**Drinking status** Never drankRef------ Ex-drinker0.82 (0.62--1.07)0.14 Current drinker1.14 (0.6--2.17)0.68**Balanced diet** NoRef--Ref-- Yes0.55 (0.42--0.72)\<  0.0010.62 (0.47--0.83)\<  0.001**Currently depressed** NoRef--Ref-- Yes1.74 (1.34--2.26)\<  0.0011.63 (1.24--2.16)\<  0.001Multivariable model fitted using stepwise regression. *OR*odds ratio; *CI* confidence interval; *Ref* reference

Table [3](#Tab3){ref-type="table"} shows the results of the multivariate logistic regression analyses with two different definitions of unplanned pregnancy. Notably, the main analysis and the sensitivity analysis revealed almost the same risk factors for unplanned pregnancy. Therefore, our results can be considered robust. Table 3Multivariate analysis results for two definitions of unplanned pregnancyMain analysis^**(a)**^***p***-valueSensitivity analysis^**(b)**^***p***-value**Maternal age**  + 1 year0.94 (0.92--0.97)\<  0.0010.95 (0.93--0.98)\<  0.001**Family structure** Nuclear familyRef--Ref-- Extended family1.01 (0.75--1.37)0.931.03 (0.77--1.38)0.86 Other2.76 (1.12--6.76)0.0273.03 (1.21--7.60)0.018**Number of pregnancies** 1--2Ref--Ref--  ≥ 32.26 (1.66--3.08)\<  0.0012.19 (1.62--2.97)\<  0.001**Smoking status** Never smokedRef--Ref-- Ex-smoker1.06 (0.77--1.45)0.721.02 (0.75--1.39)0.90 Current smoker2.60 (1.26--5.35)0.012.17 (1.06--4.45)0.035**Balanced diet** NoRef--Ref-- Yes0.62 (0.47--0.83)\<  0.0010.67 (0.51--0.88)0.004**Currently depressed** NoRef--Ref-- Yes1.63 (1.24--2.16)\<  0.0011.73 (1.32--2.28)\<  0.001Pregnancy intention is measured using a single item: 'Is this pregnancy planned?' in (^a^) and by a combination of that item and a variable gauging women's feelings about the pregnancy in (^b^). Details of the definition are described in the Methods section.The data are presented as odds ratios with 95% confidence intervals. *Ref* reference

Discussion {#Sec6}
==========

Reducing the number of unplanned pregnancies is a critical goal of family planning programmes. To achieve this goal, health policy-makers need to be provided with information about the prevalence of and factors associated with unplanned pregnancy. To obtain that information, we conducted a secondary analysis of baseline data from Project Koshu, a cohort study conducted in a rural area of Japan from 1998 to 2016. Of the 932 women who completed the Project Koshu questionnaire from 2011 to 2016, 41% reported that their pregnancies were unplanned. We found that young women, women who experienced three or more pregnancies (including the current pregnancy), women whose family structure was neither nuclear nor extended, current smokers, women with an unbalanced diet and women who were currently depressed had a higher odds of experiencing unplanned pregnancy.

Interpretation in the context of previous studies {#Sec7}
-------------------------------------------------

Our findings for the prevalence of unplanned pregnancy were similar to worldwide findings (40%) and higher than those for Asian countries (38%) reported in a 2012 study \[[@CR1]\]. When compared with a study conducted in 2002 in Japan \[[@CR30]\], the present study showed that the prevalence of unplanned pregnancy had decreased (from 46.2 to 41%), although it remained high. This relatively high prevalence of unplanned pregnancy may reflect an unmet need for contraception in our study population, especially because the rate of OCP use was low (3.0%) in 2014, reflecting little change since the OCP was legalised in 1999 \[[@CR31]\].

These results should be interpreted with caution because we kept the participants who did not provide a definite answer of *yes* or *no* when asked 'Is this pregnancy planned?' and considered their pregnancies to be unplanned. While there is no unambiguous definition of pregnancy intention, the correspondence between the prevalence of unplanned pregnancy and current trends in contraceptive use in Japan discussed above appears to support our definition. Moreover, from a practical perspective, this definition would enable expectant mothers with ambiguous pregnancy intentions to benefit from appropriate support and counselling throughout pregnancy. Our findings thus have the potential to inform policy in ways that benefit not only the present study population, but also other women in Japan and in other contexts where information on pregnancy, delivery and child health is similarly recorded.

In this study, maternal and paternal age were associated with unplanned pregnancy, which was consistent with previous studies conducted in Japan and elsewhere \[[@CR20], [@CR30]\]. Our findings showed that younger women were more likely to report an unplanned pregnancy (adjusted OR = 0.94, 95% CI: 0.92--0.97; Table [2](#Tab2){ref-type="table"}). This differed from the findings of a previous study in Bangladesh \[[@CR27]\], which showed that, for each additional year of maternal age, the odds of unplanned pregnancy increased by 15% (unadjusted OR = 1.15, 95% CI: 1.01--2.12), suggesting that older women appeared to have already had the ideal number of children and did not desire further pregnancies. Moreover, older women tended to use contraception less frequently \[[@CR42]\], whereas younger women lacked knowledge about safe sex and effective contraceptives \[[@CR43]--[@CR45]\]. The results from our study and other studies suggest that women at the two poles of reproductive age need to be made aware of the need for appropriate contraceptive methods.

The present study also found that unplanned pregnancy was significantly associated with the women's family structure and number of pregnancies. As shown in Table [2](#Tab2){ref-type="table"}, women whose family structure was categorised as 'other' were 2.76 times more likely to have an unplanned pregnancy (adjusted OR = 2.76, 95% CI: 1.12--6.76). Our findings also expand on prior work reporting that the initiation of sexual intercourse occurred earlier among adolescents from single-parent families \[[@CR46]\] and that teenagers from nuclear families had a lower level of sexual experience compared with their counterparts \[[@CR47]\]. In addition, women who reported three or more pregnancies had higher odds of experiencing unplanned pregnancy than did those who had one or two pregnancies (adjusted OR = 2.26, 95% CI: 1.66--3.08). These results were consistent with those from previous research \[[@CR48]--[@CR50]\]. For example, a study conducted in Ethiopia revealed that a higher number of pregnancies was associated with a greater chance of a woman experiencing an unplanned pregnancy (adjusted OR = 3.16, 95% CI: 1.37--7.30) \[[@CR49]\]. A possible explanation for this is that, because high-parity women already have their ideal number of children, they may be more likely to report later pregnancies as unplanned \[[@CR50]\].

Another important finding in our study involved the relationships between maternal behaviours and pregnancy intention. A study conducted in the United States \[[@CR51]\] reported that women with a folic acid deficiency had higher odds of unplanned pregnancy, compared with those with adequate folic acid levels (adjusted OR = 2.17, 95% CI: 1.78--2.64), which was in line with our finding of lower odds of unplanned pregnancy among women with a balanced diet (adjusted OR = 0.62, 95% CI: 0.47--0.83). A note of caution is in order here because dietary quality was assessed using a single-item self-rated question; however, the strong relationship observed suggests that women who adopt and maintain healthy behaviours may be more likely to plan when to become pregnant. Supporting evidence from previous observations \[[@CR20], [@CR51]\], our results also indicated that women who were current smokers had higher odds of unplanned pregnancy than did those who had never smoked (adjusted OR = 2.60, 95% CI: 1.26--5.35).

Several reports have shown an association between depression and pregnancy intention \[[@CR20], [@CR52], [@CR53]\]. This relationship was confirmed by our finding that women who were currently depressed had 63% higher odds of unplanned pregnancy than did women who were not currently depressed (adjusted OR = 1.63, 95% CI: 1.24--2.16). This result may be explained by people with higher levels of depressive symptoms having a tendency to indulge in more frequent sexual intercourse without considering contraceptive use \[[@CR54]--[@CR56]\]. However, further work is required to establish causality. Women who are depressed may need more attention because they may be more susceptible to unplanned pregnancy, and women with an unplanned pregnancy should be screened for depression early in prenatal care.

Unlike some research conducted in this area, we did not observe any statistically significant correlations between unplanned pregnancy and women's employment or drinking status. This difference may be attributable to variations in sample characteristics, as noted by Hall et al. \[[@CR23]\].

Practical implications {#Sec8}
----------------------

Using effective contraception is a key factor in preventing unplanned pregnancies. About 50% of unplanned pregnancies in the United States and 65% in France have been shown to result from contraceptive failure \[[@CR57], [@CR58]\]. Prior studies have noted that increasing access to no-cost contraception may help women to avoid unplanned pregnancies \[[@CR59], [@CR60]\]. Among the methods of contraception, long-acting reversible contraceptives, including intrauterine devices and contraceptive implants, are recommended because of their higher efficacy and continuation rates compared with other reversible methods \[[@CR61], [@CR62]\].

A Japanese study on current contraceptive use trends revealed that condoms were the most popular method (83.4%), whereas the OCP was the least used method (3.0%) \[[@CR31]\]. The most common causes of this low rate of OCP use have been reported as worrying side effects, the cost of the method and the burden of obtaining a doctor's prescription \[[@CR63]\]. OCPs and other commonly available methods (e.g. condoms, spermicides and intrauterine devices) are not covered by national health insurance in Japan, and most OCP prescriptions are obtained from gynaecologists. This suggests that crucial strategies to help reduce the number of unplanned pregnancies include more extensive training programmes for health care professionals, increasing knowledge about contraceptive use among women of reproductive age, and increasing contraceptive access and choice (especially for the more effective contraceptive methods such as long-acting reversible contraceptives). Finally, our findings regarding the prevalence of unplanned pregnancy, combined with the previous report that this prevalence was relatively high in 2002 \[[@CR30]\], underscores the need for future research exploring the negative impact of unplanned pregnancy on individuals and society in Japan to improve reproductive health and public health policy.

Several previous studies have investigated the associations of maternal smoking behaviour with low birth weight and childhood development \[[@CR34], [@CR35]\]. The present study found that current smokers were more likely to experience unplanned pregnancy. A nationwide longitudinal study in Japan conducted from 2005 to 2014 found a positive correlation between smoking cessation and alcohol cessation (unadjusted OR = 1.86, 95% CI 1.08--3.20) and a negative association between smoking cessation and stopping routine medical check-ups (unadjusted OR = 0.31, 95% CI 0.18--0.53) \[[@CR64]\]. It is important that health care providers discuss smoking cessation with pregnant smokers and provide them with appropriate interventions such as behavioural counselling, which is the most recommended approach to smoking cessation for pregnant women \[[@CR65]\].

Strengths and limitations {#Sec9}
-------------------------

The strengths of this study are that the assessment of pregnancy intention was not influenced by pregnancy outcome and that the risk of recall bias was reduced because the data were collected when participants were registering their pregnancy at the City Office. However, there are also several limitations.

First, other scholars have expressed concerns about how planned and unplanned pregnancies are defined (e.g. because a woman's responses about a pregnancy she has classified as unplanned may be contradictory or ambivalent), as well as about inconsistencies between a woman's intention and her feelings about the pregnancy. Therefore, using a single item to measure pregnancy intention may be a limitation of our study. However, we found that the results for factors associated with unplanned pregnancy did not change when we had changed the definition of the outcome. Moreover, our study's findings on the prevalence of unplanned pregnancy appear to well reflect current trends in contraceptive use in Japan, and the identified factors that are associated with unplanned pregnancy are consistent with the factors found to be associated with unplanned pregnancy in previous studies in other contexts. These support the robustness of our findings, encourage the definition of unplanned pregnancy used in the main analysis and build on previous literature.

Second, because of the cross-sectional study design, we could not determine causal links between pregnancy intention and the identified risk factors. Third, the findings cannot be generalised to the whole of Japan or to other settings because the study was set in one rural area in Japan. Further nationwide studies that consider this issue are needed to develop a comprehensive picture of unplanned pregnancy and its associated factors.

Conclusions {#Sec10}
===========

This study showed that the prevalence of unplanned pregnancy in the study setting was relatively high (41%), demonstrating the need for more attention to this issue. Family planning programmes should be widely and easily accessible to women of reproductive age, especially those at high risk for unplanned pregnancy. In particular, our findings suggest that there is a need for better sex education and increased knowledge about contraceptive methods for young people. In addition, multigravidas and women without family support may need individualised instruction and counselling to increase the effectiveness and consistency of use of contraceptive methods. Finally, mental health care and interventions for health behaviour modification should be implemented from preconception throughout pregnancy to prevent unplanned pregnancy and related negative outcomes.
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